Over a period of 3 years' study (2012)(2013)(2014), a total of 518 faecal samples were collected and cultured to isolate Escherichia coli. Of these, 338 (65.3 %) E. coli isolates were recovered from infants, and 142/338 (42 %) were multidrug-resistant (MDR) to $3 drug classes using the antimicrobial susceptibility disc diffusion method. A total of 125/142 (88 %) of E. coli isolates were extended-spectrum b-lactamase (ESBL) producers. blaCTX-M-15 types were observed in 80/125 (64 %) of the isolates, and 60/80 (75 %) were positive for blaCTX-M-15. Out of 338 E. coli isolates, 9 (2.6 %) were positive for ST131/O25b clone and each isolate was associated with several plasmids of different sizes (1-21.2 kb). The identities of these nine isolates were confirmed by sequencing for presence of pabB (347 bp) and trpA (427 bp) genes. This study demonstrates low prevalence rate of the highly virulent E. coli ST131 clone producing blaCTX-M-15 in the intestines of Jordanian infants.
INTRODUCTION
Recently, Escherichia coli ST131 clone has been isolated from a diverse range of infections caused in community and hospitalized patients across the world (Dahbi et al., 2014; Papagiannitsis et al., 2015; Peirano et al., 2014; Wu et al., 2014) . A recent French study showed the proportion of E. coli ST131 as an intestinal colonizing organism increased significantly over time, from 8 % in 2002 to 50 % in 2004 (Han et al., 2014) . The pandemic spread of this clone around the world since 2000 was recognized by utilizing multilocus sequence typing (MLST) of CTX-M-15 extended-spectrum b-lactamase (ESBL)-producing E. coli strains from three different continents (Rogers et al., 2011) . A study from Egypt indicated that 75 % of clinical CTX-M-15-producing E. coli group B2 isolates belonged to clone ST131 (Fam et al., 2011) . Recent studies also reported high prevalence rates of faecal E. coli ST131 among fluoroquinolone-resistant isolates in geriatric patients and residents of long-term care facilities (Burgess et al., 2015; Dahbi et al., 2014; Ho et al., 2015) .
E. coli ST131 causes a wide variety of infections ranging from cystitis to life-threatening sepsis. Fluoroquinolones and trimethoprim-sulfamethoxazole are no longer effective for empiric therapy of infections caused by this clone (Can et al., 2015; Qureshi & Doi, 2014) .
The rapid global emergence of E. coli ST131 clone producing blaCTX-M-15 is explained by carrying a broad range of distinct virulence factor and resistance genes on a transferable plasmid, especially its acquisition of fluoroquinolone resistance genes (Can et al., 2015; Petty et al., 2014) . In addition, this clone has also been detected in domestic and wild animals, and foods (Rogers et al., 2011) . However, there are still limited data on geographical distribution of this clone or intestinal colonization with multidrug-resistant (MDR) E. coli in Middle East countries and elsewhere (Dashti et al., 2014; Fam et al., 2011) . Generally, intestinal colonization of infants with MDR E. coli strains should be considered an alarming risk factor for possible development of serious infection in the future, and it would reflect the status of antimicrobial resistance in the community (Petty et al., 2014 Culture and identification. Faecal/rectal samples were collected from all infants examined by using wet sterile cotton swabs with 0.85 % normal saline and Amies transport media without charcoal (Oxoid), and these were sent within 1 h to the microbiology research laboratory. Swabs were cultured on MacConkey (Oxoid) agar and incubated for 18-24 h at 37 uC. Five lactose-positive colonies that were morphologically identical to E. coli were picked up and subcultured on MacConkey agar to obtain pure E. coli growth. The isolates were primarily identified as E. coli by standard biochemical characteristics, including citrate utilization, lactose and glucose fermentation in tubes with Kligler iron agar, and being urease-negative and indole-positive. Representative E. coli isolates were also confirmed by commercial Remel RapID ONE test. All confirmed E. coli isolates were kept in cryotubes containing Mueller-Hinton agar (Oxoid, England) with 15 % glycerol at 270 uC for further investigation.
Antimicrobial susceptibility testing. Antimicrobial susceptibility testing was performed according to the recommendation of the Clinical and Laboratory Standards Institute (CLSI, 2013) using the disc diffusion method. Antimicrobial discs and E-test strips for amikacin, ceftazidime, cefuroxime ciprofloxacin and imipenem (bioMérieux) were used to determine MICs of E. coli ST131 isolates. The results of susceptibility tests were interpreted according to the guidelines of CLSI. E. coli ATCC 25922 and E. coli ATCC 35218 (a b-lactamase producer) were used as control strains.
DNA extraction and PCR procedures. The DNA of 338 E. coli isolates was extracted using a Wizard Genomic DNA Purification kit according to the manufacturer's manual procedures (Promega). The quantity of DNA from each E. coli isolate extract was tested to ensure that the DNA yield was sufficient for PCR (concentration w50 mg ml
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) with a purity at A 260 /A 280 51.6-1.8, using a spectrophotometer (Bio-Rad).
All E. coli isolates were screened, firstly, for the presence of CTX-M groups as described by Mirzaee et al. (2009) and CTX-M-15 as reported by Leflon-Guibout et al. (2004) . Secondly, the isolates were investigated for detection of the O25b-ST131 clone using the primers O25pabBspe.F (59-TCCAGCAGGTGCTGGATCGT-39) and O25pabBspe. R (59-GCGAAATTTTTCGCCGTACTGT-39) to amplify a 347 bp fragment of the pabB gene specifically belonging to this clone. A control trpA gene (427 bp fragment) was amplified with primers trpA.F (59-GCTACGAATCTCTGTTTGCC-39) and trpA2.R (59-GCAACGCGGCCTGGCGGAAG-39) as reported by Clermont et al. (2009) .
Plasmid isolation. Nine E. coli isolates positive for the PabB gene were investigated for the presence of plasmids using a Zyppy Plasmid Minipreparation kit.
Statistical analysis. All data analyses were carried out using SPSS version 17. x 2 -test was used for statistical analysis and Pj0.05 was considered statistically significant.
RESULTS

Patient demographics and E. coli isolates
A total of 518 faecal samples were obtained from infants over the 3-year study period. Of these, 279 (53.9 %) were males with a mean age of 4.799 + 1.23 months, and 239 (46.1 %) were females with a mean age of 5.016+1.95 months. The mean age of all infants was 4.907+2.14 months, and 35.9 % of these were neonates. A total of 77 (14.9 %) infants were hospitalized and were on antibiotic treatment. Out of the 518 faecal samples, 338 (65.3 %) were positive for E. coli growth. Of these, 125 (125/251; 49.8 %) were recovered from neonates. The remaining 213 (213/267; 79.8 %) were obtained from infants aged between w1 month and w1 year (Table 1) . Table 2 shows the antimicrobial resistance rates among the 338 E. coli samples as the following: ampicillin (99.1 %), nalidixic acid (63.9 %), co-trimoxazole (58 %), tetracycline (55.6 %), then ceftazidime and cefotaxime at nearly the same percentage (47 %) followed by cefuroxime (43.5 %), Ciprofloxacin (24.9 %), imipenem (22.5 %), piperacillin/ tazobactam (18.9 %), amikacin (20.1 %), ertapenem 
Antimicrobial susceptibility
Detection of ST131 and CTX-M-ESBL-producing E. coli among MDR isolates
A total of 125/338 (36.9 %) of E. coli isolates were ESBL producers; of those, 121/125 (96.8 %) isolates were MDR (resistant to i3 antibiotic classes). The distribution of CTX-M types is shown in Table 3 . CTX-M-15 accounted for 41/125 (32.8 %) of the isolates, while CTX-M-II and CTX-M-I were represented by 19.2 % and 11.2 %, respectively. Only 9/125 (7.2 %) of E. coli isolates were positive for ST131, and their association with various types of CTX-M is shown in Table 3 . All nine E. coli isolates were resistant to ciprofloxacin [MIC 90 (mg l
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) i16], eight each were resistant to ceftazidime (5.7) and cefotaxime (6.3), seven to gentamicin (16) and five to amikacin (6.4).
Distribution of plasmids and pabB and trpA among E. coli isolates Table 4 shows the distribution of plasmids, their numbers and sizes in the nine E. coli ST131 isolates. All isolates carried between one and eight plasmids of different sizes including a larger plasmid of 21.2 kb size. The identity of these nine isolates was confirmed by sequencing and comparison against sequences registered in a pabB gene database with an identity of approximately 98-99 % (Genewiz); the results were analysed at http://www.Ecogene.org.
DISCUSSION
This study showed a rapid intestinal colonization of Jordanian infants with E. coli (50 %) within the first month of their life. The study demonstrated that 42 % of their faecal E. coli isolates were MDR to i3 antibiotic classes, including carbapenem-resistant isolates (20 %). These results are slightly higher than a similar study carried out 2 years ago which showed that MDR E. coli isolates were detected only in 30.6 % of the total faecal isolates from infants in the same age group and hospital (Abu Salah et al., 2013) . Additionally, there was no significant difference between total incidence of MDR E. coli isolates among infants hospitalized or not.
The human intestine is a major reservoir for extra-intestinal pathogenic E. coli strains; especially, urinary tract infections are mostly caused by patients' own faecal E. coli (Ejrnaes, 2011; Nielsen et al., 2014) . Faecal E. coli is also a frequent cause of extra-intestinal infections in infants in the form of meningitis and blood sepsis (Korhonen et al., 1985) . However, over the 3-year period of our study, there was only *CTX-M phenotypes were found in one or more of the ST131 isolates, and one isolate was detected in a hospitalized infant. **Significant incidence (P,0.05) compared with other CTX-M types. The present study demonstrated that 51.7 % of MDR faecal E. coli isolates were ESBL producers. Of these, 66.1 % MDR isolates carried CTX-M genes, and 75 % were positive for blaCTX-M-15. Similar results were reported recently from the study of Abu Salah et al. (2013) , and higher rates of ESBL-producing E. coli were also reported in India (i80 %) (Johnson & Woodford, 2013) and China (i60 %) among clinical and community isolates (Chong et al., 2011) .
In recent years, a new E. coli clone called O25:H4-ST131 producing blaCTX-M-15 has been increasingly detected worldwide, and this clone was mostly associated with the community and caused extra-intestinal infections. The clone is MDR, including resistance to fluoroquinolones and third-generation cephalosporins (Burgess et al., 2015; Han et al., 2014; Ho et al., 2015; Lanza et al., 2014; Peirano et al., 2014) .
The present study identified only nine (2.6 %) of E. coli faecal isolates as type ST131, and all isolates were producers of various blaCTX-M types, including significant incidence of CTX-M-15 (Pv0.05), and they were resistant to fluoroquinolones. Moreover, all nine isolates of E. coli ST131 carried a large plasmid of 21.2 kb. Further genetic characterization of their plasmids, especially the larger one might reveal its genetic composition and function, since it has been reported that E. coli ST131 clone harbours a broad range of virulence and resistance genes on a transferable plasmid (Lanza et al., 2014) . Recently, plasmid-mediated resistance to b-lactam antibiotics and fluoroquinolones has become increasingly prevalent in community-acquired E. coli infections (Rogers et al., 2011) .
A recent study by Dashti et al. (2014) in Kuwait reported similar results to our study. Their study examined 832 clinical E. coli isolates, and found 83 (10 %) of those isolates were positive for O25b-B2-ST131, and harboured at least one bla gene with blaCTX-M-15 being the most prevalent. Infections caused by E. coli O25b/ST131 clone have been also reported to be commonly associated with treatment failure of urinary tract infections, longer hospital stays, and greater hospital expenses (Can et al., 2015) .
Despite the presence of many epidemiological studies, the true prevalence of ST131 and its association with risk factors in extra-intestinal infection or colonization in various population groups and regions is still unknown. It is likely that intensive misuse of antimicrobial drugs in our country and neighbouring countries is an important factor for the rapid development of MDR in intestinal enteric bacteria, especially E. coli.
In conclusion, this study demonstrated a high percentage of MDR E. coli, but lower than expected percentage of E. coli ST131 isolates in the intestines of Jordanian infants. It would be important to carry out further studies to understand the epidemiology of this organism in the intestines of infants and their mothers over the same period.
